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1.  On  24  Sep  1979,  CHESDIV  (FPO-1),  received  a  tasking  letter  to  design  a 
Modified  Class  CC  Mooring  (ref  (a);  end  (1)).  FPO-1  accepted  this  task 
on  22  Oct  1979,  and  on  4  Dec  1979  Issued  a  revised  set  of  milestones  for  the 
subject  project  (ref  (b) ;  end  (2)).  A  message  containing  the  firm  hardware 
list  (ref  (c);  end  (3))  was  sent  to  PACDIV  and  PWC  Guam  on  16  Jan  1980  and 
was  followed  with  a  letter  containing  supplementary  Information  In  support 
of  procurement  and  Installation  (ref  (d);  end  (4))  on  17  Jan  1980.  The 
sinker  design  was  forwarded  to  PACDIV  on  28  Feb  1980  (ref  (e) ;  end  (5)) 
and  the  Installation  guidelines  for  the  subject  mooring  were  sent  to  PACDIV 
on  12  Mar  1980,  (ref  (f);  end  (6)).  The  Installation  guidelines  called 
for  a  100  kip  pull  on  each  chain  but,  as  stated  In  ref  (g);  end  (7)  ,  the 
funds  for  anchor  setting  and  pull  tests  were  not  available.  Because  of 
this  restricted  funding,  FPO-1  reviewed  the  anchor  setting  and  pull  test 
requirements  and  on  7  Nov  1980  sent  PACDIV  and  PWC  Guam  a  list  of  the 
minimum  quality  assurance  (QA)  requirements  that  had  to  be  met  (ref  (h) ; 
end  (8)).  To  ensure  that  the  QA  requirements  actaully  were  met,  CHESDIV 
(FPO-1)  sent  Mr.  Tom  O'Boyle  to  Guam  as  their  on-site  representative  during 
the  Installation. 


2.  The  mooring  location  Is  approximately  500  feet  west  of  the  existing 

25N/25S  mooring,  Figure  irT^The  mooring  configuration  is  a  three- 

legged  array  with  two  ground  chains  per  leg  as  in  a  DM-26  class  CC  mooring. 
('StSS'TI^fes  Each  ground  chain  terminates  in  a  pair  of  tandem 

anchors.  At  the  other  end  of  the  six  chain  legs,  the  termination  is  at  a 
common  ground  ring.  A  single  15,000  pound  (in  water  weight)  sinker  is 
attached  directly  to  the  ground  ring,  and  a  3.5  inch  riser  chain  connects 
the  ground  ring  to  a  12  foot  diameter  buoy.  The  designed  hawser  from  the 
buoy  to  the  ship  is  a  dual  parallel  4.25  inch  diameter  -<13  inch 
-cumfereace)£^  Samson  2  in  1  nylon  hawser y  However,  these  hawsers  are  not 
available  and  the  substitute  is  a  dualr^arallel  5  inch  diameter  (15  inch 
clrctmference) ,  Samson  2  in  1  nylon  hawser. 
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3.  To  Install  and  maintain  the  moorings  in  Aprs  Harbor,  PWC  Guam  uses 

a  YFNB  barge  as  a  work  platform.  The  barge's  deck  house  has  been  cut  off 
to  provide  a  140  feet  -(ap^oximaf^Ty^ clear  work  deck  from  the  stern, 
forward.  To  accomplish  their  work  on  the  moorings,  TOC  secured  a  60  ton, 
crawler  crane  to  the  deck,  left  of  the  centerline  and  at  the  stern.  To 
the  right  of  the  centerline,  at  the  forward  end  of  the  work  area,  PWC 
secured  a  3  drum  10  kip  winch.  Each  of  the  drums  wire  ropes  passes  through 
its  own  5-part  block  system.  The  crane  and  the  3  drum  winch  are  the  only 
pieces  of  machinery  used  by  PWC  to  do  mooring  work, 

4.  The  installation  procedure,  summarized  in  ref  (h) ,  called  for  using 
the  60  ton  crane  and  the  lOK  winch.  Because  the  crane  was  inoperative, 
the  installation  procedure  was  changed  to  use  the  lOK  winch  only  and  the 
retrievable  lowering  cable  was  replaced  with  45  foot  lengths  of  old  2V 
stud-link  chain.  This  "Emplacement"  chain  was  secured  to  each  anchor's 
crown  pin  (see  Figure  4)  and  remained  attached  to  the  crown  pin  after  the 
anchor  was  deployed.  The  emplacement  chain  had  three  uses:  (1)  the  chain 
was  held  by  pelican  hooks  on  the  deck  to  secure  the  anchors,  after  the 
anchors  were  rigged  over  the  stern;  (2)  the  anchors  were  lowered  using  the 
chain;  (3)  the  end  of  the  emplacement  chain  was  secured  to  the  barge's  deck, 
using  a  pelican  hook,  when  a  strain  was  to  be  applied  to  the  2V  ground  chain. 

5.  A  section  of  each  2V  ground  chain  was  to  be  connected  to  the  ground 
ring  above  the  sinker  prior  to  lowering  the  sinker  into  the  water.  This 
would  avoid  the  necessity  of  picking  up  the  ground  ring  to  make  any  chain 
connection  or  to  use  divers  to  connect  the  chain  to  the  ground  ring.  The 
six  sections  of  2V  chain  were  divided  into  3  pairs  and  each  pair  connected 
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to  the  ground  ring  using  a  spider  plate.  To  ensure  that  the  sinker  would 
rest  on  the  bottom,  and  that  the  section  of  2h"  chain,  connected  to  the  spider 
plate  at  one  end,  was  long  enough  to  permit  the  hauling  of  the  other  end  up 
on  the  barge  without  lifting  the  sinker,  each  2V  chain  section  was  one 
shot  (90')  long.  PWC  rigged  the  6  pick  up  chain  sections  for  the  3  chain 
pairs,  so  the  long  and  short  chain  of  each  pair  would  be  together  on  their 
own  buoy.  (See  Figure  5.)  Each  chain  was  color  coded  red  or  yellow  for 
the  long  or  short  chain  respectively.  This  was  done  so  the  correct  side  of 
the  spider  plate  would  go  to  the  correct  set  of  anchor  marker  buoys,  and 
there  would  be  no  crossing  of  the  chains. 

6.  For  this  Installation  scenario,  using  only  the  lOK  winch,  the  anchors 
were  to  be  rigged  over  the  barge's  stern.  (See  Figure  6.)  Then,  after 
the  connection  of  the  2V  ground  chain  to  the  proper  pick  up  chain,  the 
ground  chain  would  be  let  out  using  the  winch  as  the  barge  moved  toward 
the  anchor  marker  buoys.  The  end  of  the  Inboard  anchor's  emplacement 
chain  would  be  secured  with  a  pelican  hook  on  the  deck  and  a  strain  put  on 
the  ground  chain  to  straighten  It.  After  the  release  of  the  Inboard  anchor, 
the  winch  would  be  used  to  let  out  the  outboard  anchors  emplacement  chain 

so  Its'  end  could  be  placed  In  a  deck  mounted  pelican  hook.  The  chain 
between  the  anchors  would  be  straightened  by  applying  a  strain  to  the  out¬ 
board  anchor.  Having  the  emplacement  chain  connected  to  the  crown  pin  and 
Installing  the  anchors  as  discussed,  would  satisfy  the  QA  requirement  that 
the  flukes  be  In  the  correct  orientation. 

7.  On  Monday,  17  Nov  1980,  the  main  buoy,  the  3  pick-up  buoys,  the  riser 
chain,  sinker,  and  6  shots  of  pick-up  chain  were  rigged  and  hoisted 
simultaneously  using  the  100  ton  (YD-226)  crane.  Everything  was  then 
lowered  into  the  water  at  the  center  marker  buoy.  The  rest  of  the  day  was 
spent  rigging  the  first  long  2V'  chain  on  the  PWC  barge.  For  this  first 
chain,  both  outboard  and  inboard  anchors  were  placed  on  the  deck  and  the 
ground  chain  secured  to  both  of  them.  The  emplacement  chain  was  then  secured 
to  the  crown  pin  of  each  anchor.  Both  anchors  were  then  picked  up  at  the 
same  time  using  both  hooks  of  the  YD  crane.  The  PWC  riggers  had  some 
problems  manuverlng  the  two  anchors  Into  the  correct  orientation  so  they 
could  be  secured  over  the  stern,  but  the  problems  were  solved  and  the  rigg¬ 
ing  of  this  first  chain  on  the  PWC  barge  was  completed. 

8.  The  first  thing  Tuesday  morning,  18  Nov  1980,  the  PWC  barge  got  under 
«av  to  instal]  the  ^Irst  chain.  Two  tugs  tied  to  the  barge,  such  that 
they  would  back  away  from  the  main  buoy.  After  the  connection  of  the 

2h  chain  to  the  pick  up  shot  was  made,  the  tug  started  to  back  down  and 
the  ground  chain  was  slacked  out  using  the  winch.  As  the  chain  was  being 
slacked  out,  an  air  fitting  on  the  winch  controls  broke,  and  the  winch 
was  unable  to  pay  out  Its'  wire.  The  PWC  riggers  found  the  problem 
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and  made  the  repair.  With  the  winch  repaired,  the  rest  of  the  first 
chain  was  laid  on  the  bottom.  The  strain  that  was  put  on  the  inboard 
anchor  pulled  the  buoy  off  center  approximately  40  feet.  (See  Figure 
7.)  After  the  first  chain  and  anchors  were  deployed,  the  barge  returned 
to  the  wharf  and  the  second  chain  was  rigged  out,  one  anchor  at  a  time. 

First  the  Inboard  anchor  was  rigged  and  secured  over  the  stem,  followed 
by  the  outboard  anchor.  In  the  late  afternoon  of  the  same  day,  the  barge 
was  towed  out  and  this  second  chain  was  installed.  As  the  Installation 
was  nearing  an  end,  it  looked  like  the  2h"  chain  was  wrapped  around  the 
inboard  anchor  and  fouled.  The  Installation  process  had  too  much 
momentum  to  stop,  and  the  outboard  anchor  was  let  go  and  the  chain  was 
Implanted  on  the  bottom  with  no  pick  up  wire. 

9.  At  this  time,  answers  to  the  following  questions  were  needed:  (a)  was 
the  riser  tight  or  slack  on  the  bottom?  (b)  could  a  diver  see  the  in¬ 
board  anchor's  crown  to  tell  if  it  was  fouled?  To  get  these  answers,  the 
base  dlvelocker  was  asked  on  Wednesday  (19  Nov  1980)  to  provide  the  needed 
divers  to  go  down  and  look  for  the  sinker  and  anchor  and  determine  straight¬ 
ness  of  the  chains.  The  divers  were  Instructed  to  photograph  anything  they 
could  see.  The  divers  reported  that  the  sinker  must  be  under  the  mud  as  the 
riser  was  tight  and  went  straight  down  into  the  mud  and  they  could  not  see 
any  part  of  the  sinker.  The  divers  also  said  that  they  could  not  see  any 
2V  chain  or  anchors,  and  that  visibility  from  4'  above  the  bottom  was  0. 

This  lack  of  visibility  indicated  that  the  bottom  was  Indeed  very  soft  on 
top. 

10.  While  the  dive  was  in  progress,  the  third  chain  was  being  rigged  on 
the  PWC  barge.  After  the  divers  moved  off,  barge  preparations  were  made 
to  Install  this  chain.  It  was  planned  to  back  down  full  with  both  tugs 
and  pull  the  sinker/buoy  back  to  the  middle.  The  pilot  was  to  use  the 
momentum  of  the  tugs  and  barge  to  try  to  pull  the  sinker  loose.  Two  things 
were  wrong  with  this  procedure:  (a)  the  barge  was  pulling  directly  against 
the  first  chain  and  could  not  move  the  sinker;  (b)  the  chain  was  only  secured 
with  a  pelican  hook  attached  to  a  5-part  block  and  not  to  a  padeye.  During 
the  surging  motion  the  holding  pin  in  the  5-part  block  was  overstressed  and 
broke . 

11.  Pulling  the  buoy  back  to  its'  Intended  location  was  abandoned,  and  the 
barge  was  lined  up  to  Install  the  third  chain.  The  tugs  backed  away  from 
the  main  buoy  and  the  Inboard  anchor  was  lowered  to  the  bottom.  As  shown 
in  Figure  7,  this  anchor  was  Installed  on  the  wrong  set  of  anchor  marker 
buoys.  If  the  second  chain  of  this  pair  were  to  be  laid  using  the  other 
marker  buoy,  the  chains  would  cross  at  the  spider  plate.  This  crossing 
would  violate  the  quality  assurance  requirement  that  the  chains  be  straight 
and  tight.  To  avoid  this,  the  anchor  marker  buoys  for  the  short  chain 
were  resurveyed  in  on  the  east  side  of  the  present  third  chain's  position 
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and  this  third  chain  was  left  as  installed.  (See  Figure  7.)  With  the  main 
buoy  moved  off  center  by  the  first  chain,  relocating  the  markers,  as  shown 
in  Figure  7,  appeared  to  bring  the  angle  between  legs  back  closer  to  120 
degrees . 

12.  The  first  of  the  shorter  chains  was  rigged  on  the  PWC  barge  during  the 
morning  of  Thursday,  20  Dec.  As  the  rigging  progressed,  it  was  noticed  that 
the  sinker  shackle  holding  the  Inboard  anchor  to  the  ground  chain  was  attached 
Incorrectly.  (See  Figure  8a.)  Using  the  method  of  attachment  shown  would 
cause  the  chain  to  become  kinked  at  the  sinker  shackle  during  deployment, 
resulting  in  Inboard  anchor  rotation.  (The  rigging  procedure  used  on  the 
first  chain  and  the  observed  orientation  of  the  Inboard  anchor  while  under 
tension  during  the  Installation  of  the  second  and  third  chains.  Indicated  that, 
the  sinker  shackle  was  connected  correctly  on  these  chains.)  The  riggers 
remade  the  connection,  the  correct  way,  as  shown  in  Figure  8b.  The  design 
length  of  this  first  short  chain  was  387  feet,  but  actually  measured  396  feet. 
To  avoid  the  possibility  of  anchor  interference,  the  chain  was  cut  to  match 
the  design  length.  This  first  short  chain  was  put  in  that  afternoon  with 

no  problems, 

13.  On  Friday  morning,  three  tasks  progressed  concurrently:  (1)  the 
second  short  chain  was  rigged  on  the  PWC  barge;  (2)  the  surveyers  went 
out  to  resurvey  and  Install  the  anchor  marker  buoys  on  the  east  side  of 
the  third  chain  and  also  a  new  center  marker;  (3)  a  meeting  was  held  with 
Ed  San  Nicolas  to  discuss  picking  up  the  second  chain.  The  rigging  of  the 
second  short  chain  progressed  normally,  with  extra  emphasis  placed  on  the 
correct  sinker  shackle  attachment  to  the  inboard  anchor.  At  the  meeting, 
CHESDIV  expressed  concern  that  the  Inboard  anchor  on  the  second  chain 
might  be  fouled.  That  morning,  it  was  agreed  to  sweep  for  the  second  chain 
after  installing  the  already  rigged  second  short  chain  on  the  anchor  markers 
the  surveyers  had  just  Implanted.  (See  Figure  7.)  A  9  kip  stockless  anchor 
was  to  be  used  for  grappling,  being  pulled  with  a  2V  chain  that  was  to  be 
used  as  Che  last  short  chain  on  the  buoy  installation. 

14.  On  Friday  afternoon  the  PWC  barge  was  towed  out  and  the  second  short 
chain  was  laid  using  the  newly  surveyed  anchor  marker  buoys.  The  barge 
returned  to  the  wharf  ^nd  the  9  kip  grappling  anchor  was  rigged.  While 
the  rigging  was  in  pro,  "  ess,  a  34  foot  length  of  V  chain  was  painted  with 
a  yellow  marker  every  foot  and  a  red  marker  every  5  feet.  This  chain  was 
to  be  used  in  measuring  the  height  of  the  buoy  during  the  lift  operation 
planned  for  Monday.  After  the  rigging  was  completed,  the  barge  was  towed 
to  the  second  chain's  position  and  the  9'klp  grappling  anchor  deployed. 

Three  futile  attempts  were  made  to  snag  the  24  inch  chain  in  question. 

It  was  felt  that  the  9  kip  grappling  anchor  was  not  going  deep  enough  to 
reach  the  chain  between  the  two  anchors.  At  this  time  the  Naval  Station 
went  to  Tropical  Storm  condition  3  and  the  tugs  had  to  abandon  their 
participation  in  the  operation  for  other  duties. 


15.  The  tropical  storm  went  north,  missing  Guam  completely.  Because  the 
harbor  was  secured  for  a  possible  typhoon,  it  was  not  until  late  In  the 
morning  on  Monday,  24  Nov.  that  the  PWC  barge  was  returned  to  the  wharf. 

At  that  time,  a  13  kip  grappling  anchor  was  rigged  to  sweep  closer  to  the 
buoy  for  the  2V  chain  in  question.  As  one  of  the  tugs  was  down  for  the 
day,  the  only  boats  available  were  one  tug  and  two  pushers.  Using  these 
boats,  the  sweeping  procedure  was  tried  three  more  times,  but  again  PWC 
could  not  snag  the  2V'  chain.  It  was  decided  to  leave  the  2%''  chain  in 
question  as  Installed  because:  (a)  the  relative  location  where  the  Inboard 
and  outboard  anchors  were  installed,  indicated  that  in  all  probability,  the 
entire  length  of  chain  was  used  and  tight;  (b)  the  only  way  to  retrieve  the 
chain  would  be  to  lift  up  the  buoy  high  enough  to  detach  the  chain  in 
question,  but  this  procedure  would  destroy  the  mooring.  The  barge  returned 
to  the  wharf  and  the  PWC  riggers  started  to  rig  out  the  last  chain.  Night 
was  setting  in  fast  and  the  attachment  of  the  sinker  shackle  to  the  inboard 
anchor  was  the  last  thing  accomplished  that  day. 

16.  On  Tuesday  morning,  while  the  remainder  of  the  last  chain  was  being 
rigged  on  the  PWC  barge,  the  lift  procedure,  and  the  results  expected  from 
it,  were  discussed  with  the  transportation  department.  CHESDIV  explained 
that  the  results  of  numerous  calculations  had  been  plotted  to  show  the  force 
needed  to  pick  up  the  buoy  to  various  heights  depending  on  how  far  the  anchors 
moved  in  from  a  completely  tight  condition.  (See  Figure  9a.)  Knowing 

how  high  the  buoy  was  picked  up  and  the  approximate  distance  the  anchors 
moved  in.  Figure  9b  could  then  be  used  to  find  the  force  that  was  felt  by 
each  anchor.  These  two  graphs  (Figures  9a  &  9b)  would  be  used  by  CHESDIV 
to  give  an  idea  of  how  tight  the  mooring  was.  At  the  conclusion  of  the 
meeting,  the  PWC  barge  departed  to  install  the  last  chain. 

17.  Because  the  barge  had  been  maneuvered  around  by  the  harbor  pilot  to 
line  up  with  the  marker  buoys,  the  chain  was  not  straight.  To  make  certain 
the  chain  was  straight,  both  tugs  were  going  to  pull  back  full  while  the 
Inboard  anchor  was  secured  to  the  barge.  During  this  pull,  the  Inboard 
anchor  became  detached  from  the  2H"  chain.  The  YD  was  then  called  over 

to  pick  up  the  anchors  and  chain  to  see  what  had  happened.  It  was  dis¬ 
covered  that  the  anchor  joining  link  (see  Figure  10)  was  not  on  the  anchor 
and  also  not  connected  to  the  sinker  shackle  that  was  still  on  the  chain. 

There  were  no  parts  of  the  anchor  joining  link  left  to  tell  what  had 
happened,  and  no  attempt  was  made  to  try  and  recover  the  pieces  from  the 
soft  bottom.  The  anchor  joining  link  and  sinker  shackle  were  replaced  and 
the  anchors  were  again  rigged  to  Install.  The  last  chain  was  installed 
late  that  afternoon.  The  YD,  used  to  retrieve  the  anchors,  was  kept  on 
site  and  now  moved  into  position  to  perform  the  buoy  lift.  At  this  time 
the  tugs  departed  to  do  other  work.  It  was  then  ascertained  there  were  no 
shackles  on  the  100  ton  YD,  with  a  rating  above  35  tons,  that  could  be 
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LIFT  HEIGHT  VS  TOTAL  VERTICAL  FORCE 
(CALCULATED  USING  THE  CATENARY  EQUATIONS) 
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LIFT  HEIGHT  vs  HORZONTAL  FORCE  IN  GROUND  RING 
(CALCULATED  USING  THE  CATENARY  EQUATIONS) 
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- TOTAL  HORZONTAL  FORCE  IN  GROUND  CHAIN  PAIR (KIP) 

-- — -HOLDING  CAPACITY  OF  CHAIN  PAIR  ON  GROUND^=0.3)  (KIPS) 
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LOCATION  SKETCH  OF  THE  ANCHOR  JOINING  LINK 
THAT  DISCONNECTED  DURING  INSTALLATION 


INBOARD  ANCHOR 


ANCHOR  JOINING  LINK  THAT 
DISCONNECTED 


rigged  to  the  200  kip  dynometer.  A  search  of  the  120  ton  YD  and  the  PwC 
barge  only  produced  more  35  ton  shackles 4  Because  of  this,  the  lift  was 
performed  using  the  35  ton  shackles  up  to  a  maximum  load  of  85  kips#  The 
buoy  was  raised  to  a  maximum  height  of  20  feet,  and  returned  to  the  water 
(See  Figure  il.>  The  height  of  the  lift  and  the  loads  attained  are 
recorded  in  Table  1.  When  this  data  is  used  in  Figures  9a  &  9b  it 
indicates  the  mooring  is  tight.  All  the  quality  assurance  requirements 
were  met  and  the  mooring  was  successfu^^  installed. 
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DEPARTMENT  OF  THE  NAVY 
NAVAL  ELECTRONIC  SYSTEMS  COMMAND 

WASHINGTON.  O.C.  20360  IN  HBPLY  To 

PME-124-612;LL 
Ser  639C 

SEP  2  4  jg^g 

From:  Commander,  Naval  Electronic  Systans  Command 
To:  Commanding  Officer,  Chesapeake  Division,  Naval  Facilities 

Engineering  Command 

Subj:  Proposed  Task  Assignment  for  Design  of  C-C  Class  Mooring 
Buoy 

End:  (1)  FY  1980  Task  Assignment  and  Milestones 

1.  Enclosure  p)  is  a  proposed  task  assignment  in  support  of  the 
Undersea  Surveillance  Program  being  implemented  by  the  Project 
Manager  (NAVELEX  PME-124).  The  nature  and  scope  of  this  task  has 
been  mutually  discussed  previously. 


2.  For  planning  purposes.  Fiscal  Year  1980  funds  in  the  amount  of 
$24,000  are  budgeted  for  this  effort.  When  funds  become  available 
they  will  be  authorized  by  separate  correspondence.  This  letter  does 
not  authorize  expenditure  of  funds  against  this  task  prior  to  receipt 
of  an  official  funding  document.  When  the  authorized  funds  have  been 
expended,  work  must  be  terminated  and  no  further  changes  made  against 
this  task. 

3.  Within  ten  days  after  receipt  of  this  letter,  written  confirmation 
of  task  assignment  acceptance  is  required  by  PME-124.  The  acceptance 
letter  is  to  reference  this  letter.  If  the  task  assignment  is  accepted 
with  reservations,  all  qualifications  or  modifications  must  be  included 
in  the  acceptance  letter.  It  is  to  be  assumed  that  all  qualifications/ 
modifications  stated  in  the  acceptance  letter  are  concurred  in  by  PME-124 
and  work  will  proceed  accordingly  unless  notified  in  writing  ten  days 
from  the  date  of  receipt  of  the  task  acceptance  letter  by  PME-124-10. 

4.  Requests  for  changes  to  task  schedules,  funds  and  scope  are  to 

be  addressed  to  PME-124-10.  Any  reprogransning  of  funds  or  redirection 
of  effort  must  have  prior  written  approval  of  PME-124-10.  Approval  to 
subcontract  any  portion  of  this  effort  must  be  obtained  from  PME-124-10 
prior  to  subcontract  award. 
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FY  80  TASK  ASSIGNMENT  &  MILESTONES 


Task:  Design  of  CC  Class  Mooring  Buoy 

Ref  I  (a)  NAVELEXSYSCOM  Ur  PME-124-612  Ser  SI  98  of  12  Feb  79 
(b)  Foncon  CDR  D.  Wells,  NAVELEXSYSCOM  PME-124-612  and 
LCDR  J.  Stamn,  CHESNAVFACENGCOM  FPO-1  of  14  Sep  79 

Background:  By  reference  (a)  CHESOIV  (FPO-1)  was  tasked  to  conduct 
a  feasibility  design  study  of  a  ship  mooring  capable  of  sustaining 
typhoon  conditions.  This  study  resulted  in  a  preliminary  design  with 
a  modified  C-C  class  mooring  identified  as  the  best  choice  to  meet  the 
design  conditions.  The  preliminary  design  study  determined  that  the 
mooring,  due 'to  its  location  in  shallow  water,  could  be  susceptible 
to  failure  from  dynamic  loading  conditions.  It  was  recommended  that 
a  ship  mooring  buoy  dynamic  analysis  be  performed  to  quantify  this 
problem  and  to  take  positive  steps  in  the  final  design  to  eliminate 
all  failure  modes  resulting  from  dynamics.  By  reference  (b)  it  was 
determined  that  the  cost  for  the  dynamic  analysis  and  final  configura¬ 
tion  design  is  estimated  to  be  $24K. 

Objective:  The  objective  of  this  task  is  to  develop  a  final  design  for 
a  C-C  class  mooring  to  meet  the  conditions  delineated  in  reference  (a) 
and  to  provide  that  design  to  others  for  procurement  of  components  and 
installation.  Additionally  CHESOIV  is  to  provide  consulting  and  quality 
assurance  services  to  PACNAVFACENGCOM  during  the  procurement  and  instal¬ 
lation  phases. 

Milestones: 


Preliminary  Design  Report  to  PACDIV  15  Oct  79 
Initial  List  of  Mooring  Components  for  Procurement  1  Nov  79 
Final  Design  Complete  15  Dec  79 
Final  List  of  Mooring  Components  for  Procurement  30  Dec  79 
Installation  Guidelines  and  Criteria  30  Mar  80 
Final  Design  Report  30  May  80 
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DESIGN  OF  "CC"  CLASS  MOORING  BUOY 


A-  PACNAVFACENGCOn  mUSlQZ  NOV  7=1 


B.  PHONECON  from  J.  ess  and  S.  ling  {CHESNAVFACENGCOn}  TO  H-  NAGAJI 


{PACNAVFACENGCOn}  OF  3D  NOV  7*1 


C-  CHESNAVFACENGCOn  LTR  FPO-lEE:nAK,  'JS'll  OF  55  OCT  7^  {NOTAL} 


1.  IRT  REF  A-.  REVISED  MILESTONES  FOR  SUBJECT  PROJECT  AS  FOLLOWS: 


FINAL  DESIGN  COMPLETED 


15  JAN  fiO 


FINAL  BILL  OF  MATERIALS  FOR 


IS  JAN  00 


PROCUREMENT  COMPLETE 


INSTALLATION  SPECIFICATIONS  AND 


30  MAR  60 


DRAWINGS  COMPLETE 


FINAL  DESIGN  REPORT  PACKAGE  COMPLETE  3D  MAY  6D 


^5.  CONFIRMING  REF  B-.  A  FIRM  LIST  OF  MOORING  COMPONENTS  UILL  BE 


FORWARDED  AT  THE  TIME  OF  FINAL  DESIGN  COMPLETION  SCHEDULE  FOR 


IS  JAN  fin  PER  REF  C-  IT  WAS  AGREED  DURING  REF  B  THAT 


J.  0.  ESS-.  FPO-IED.  33a61 

3  DEC  71 
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F»ov.  CHESNAVFACCNGCOn  tiTASHINGTON  1>C 
TO  PACNAVFACENGCOn  PEARL  HARBOR  HI 


PUC  GUAM 
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j>ACNAVFACENGCOn  FOR  CODE  lOB 

FIRH  HARDWARE  LIST  FOR  MODIFIED  CLASS  CC  MOORING 
1.  CHESNAVFACENGCOM  WASHINGTON  DC  Dm73m  DEC  71 
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i.  MOORING  IS  THREE  LEG  WITH  TWO  2.S5  INCH  GROUND  CHAINS  PER  LE£ 

I 

AND  TWO  2SK-LB  ANCHORS  IN  TANDEM  PER  GROUND  CHAIN.  SINtCEJT  IS  IS-tDDD 

i 

I  ■- 

LB  CONCRETE  POURED  ON  SITE  INTO  ‘♦XTXT  FT  SHEET  IRON  OPEN-TOP  BO)C  UITHl 

I 

i  INCH  DIAMETER  HAIRPIN  CDRAWING  FOLLOWS!.  RISER  IS  SINGLE  3.5  INCH  ! 

i  ' 

X  MS  FT  CHAIN  FROM  GROUND  RING  TO  PEG  TOP  BUOY-  HAUSER  EJASTICETY  IS 

t 

IMPORTANT. 


2.  MATERIALS  LIST  PER  REF  A: 
NO.  ITEM 

1  -  DOUBLE  YOKE  SHACKLE 

2  SHACKLE  CIDQ  TON!  < 


FED.  STOCK  NO. 

I 

SAMSON  SPM  CIH  INCH-IS  INCH! 

i 

CROSBY  G  21SD/1DD 


ANCHOR  JOINING  LINK 


3  1/2  INCH 


EC-MDlD-SII-flRPS 
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17 


1  jlA 

n  ; 


lO'iirr^ 


NO.  FiXTEtr 

4  BUOY  PEG  TOPoia  FT  X  T  FT  •>  t  INCH 
RUBBING  CASTING 
BOLT-.  3/4  INCH  X  lb  INCH 
NUT-.  3/4  INCH 
CHAIN-.  3  1/2  INCH 
JOINING  LINK  3  1/2  INCH 
SWIVEL  3  1/2  INCH 
GROUND  RING 

CHAIN  SAFETY  SHACKLE  3  1/2  INCH 
SPIDER  PLATE 

ANCHOR  JOINING  LINK  2  1/4  INCH 
CHAIN  2  1/4  INCH  •C'lO  FT  SHOT} 


FED.  STOCK  NO. 
2C-205a-27S>7UL 
KZ-4D30-t.i|0-%2a 
G-530b-17iH*155L 
G-S31D-2bD-7ini 
2C-4010-2I.2-25AA 
BALT  P/N  A2Q11-25310 
2C-4Q3D-S27-a*b7 
2C-2D4D-S27-D317 
BALT  P/N  UNKNOUN 

2C>2D4D-b1S-2T!l 

2C-4010-3H-aS34 

2C-4D10-24D-iaa0 


OTY- 
1-  GUAtl 
1 
0 
0 

05  GUAn 
2 
1 

1  £UAn 

1 

3 

3Q  GUAn 


3ff  SHOTS 


ANCHOR  2S-.Qaa  LB 
WITH  STABILIZERS 
SINKER  SHACKLE 
SINKER 


C-2D4D-272-2202 


2C-403a-2lr7-7ir7b 
NO  PART  NO.,  TO  BE 
CONSTRUCTED  ON  SITE 


GUAn  I 

I 

12  tl>  I 

GUAn 
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I  . 


I  r  J  MA.'.’i  T'TL.E  Cr  fC-.  j-'V  SOt  *'.3 


* '  i  '■  f 


DD  173  ou:. 


cj  ru  uj  4:  ui  IT 


NO. 

IT£n 

FED.  STOCK  NO*. 

flTY 

• 

n 

SWIVEL  2  lAlt  INCH 

2C-H030-S27-aai.M 

L 

20 

JOINING  LINK  2  1/M  INCH 

2C-M010-3'U.-05M2 

2M 

{7>  GUAN 

21 

PAINT,  PRinER 

a0ia-M37-l,7S7 

10 

GALLONS 

22 

PAINT,  WHITE  TOP  COAT  CITEHS 

2M,  25  PER  niL-P-2MMMl> 

fl010-MBl-2M3S 

5 

GALLONS 

23 

LOCK  WASHERS,  3/M  INCH 

G5310-013-a5ab 

M 

2M 

SHIPS  HAWSER,  SIZE 

SANSON 

2 

^  1/M  I  150  L.F.  EYE 
TO  EYE,  UITH  SAttSON  SPM 
STAINLESS  THinOLE  EACH  END, 

;  2  IN  1  NYLON  LINE  {13  INCH 

CIRCUnFERENCEl 

{N>  INDICATES  PARTIAL  flUANTITY  AT  GUAM 
niN.  SPARES  ARE  IN  ABOVE  (3UANTITIES. 

3.  ANCHORS  ARE  NAVY  STOCKLESS  UITH  STABILIZERS  AN1>  WITH  FLUKES  WEDGED 
AND  FIXED  AT  MS  DEGREES.  EACH  TANDEN  SET  OF  ANCHORS  OUST  HAVE  TOTAL 

I 

I 

WEIGHT  OF  50,000  LBS  125  PLUS  2S>  OR  {30  PLUS  201  OR  {30  PLUS  2S>. 

i 

»!.  nOORING  SITE  IS  APPROXIHATELY  500  FT  EAST  OF  EXISTING  2SN/2SS 


LOCATIONS.  ^ 

S.  INSTALLATION  R.EflUIRES  OIVERSi  laaiQOQ  LB  HORIZONTAL  PULL  TO  SET 
ANCHORS  AND  MQiDQQ  LB  VERTICAL  LIFT  ON  SITE.  DETAILS  WITH  SINKER 

I 

pETCH  AND  CONFIGURATION  SCHEMATICS  FOLLOW  WITHIN  TWO  WEEKS, 
b.  CHESDIV  CONTACTS  ARE  CODES  FPO-IE  AND/OR  FPO-IED. 


PPO-lE:bw 
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PrcMB:  Commanding  Officer ,  Chesapeake  Division, 

I4«val  Facilities  Engineering  CoBuaand 
To:  CoLuaander.  Padfie  Division, 

Navel  Facilities  Engineering  ConuBand 
(Attenticm:  Code  102)  * 

Subj:  EC-2  Typhoon  Survival  Hooting 

Ref:  (b)  CBESNAVPACENGCOM  Washington  DC  1618 ISZ  Jan  60 

(b)  OiESNAVPACENGCOU  Washington  DC  041734Z  Dec  70 

End:  (1)  Procurement  and  Installetiott  Information 

1.  This  is  in  follow-up  to  reference  (a)  to  provide  supplementary  information 
in  support  of  procurement  and  installation  of  foe  subject  mooring  in  Aprs 
llerbcr . 

i .  The  final  design  calculations  and  anchor  requirements  snaii^seB  have 
been  completed .  The  design  provides  the  elasticity  and  energy  absorptioD 
charactezlstice  required  for  EC-2  ship-survival  under  typhoon  conditions 
in  foe  shallow  water  of  Aprs  Inner  Harbor,  Guam .  The  tandem  anchor  re¬ 
quirement  reflects  knowledge  of  aca  floor  characterlstice  from  prior  surveys 
and  mooring  inspections .  It  also  reflects  communicationa  with  Ur .  R .  S . 
Taylor  cf  the  Civil  Engineering  Laboratory  (CEL)  based  on  recent  findings 
on  foe  performance  of  Navy  stockless  sndtors  with  siabiUaers  In  a  tandem 
configurotioa . 

3.  The  mooring  configuration  is  a  three-legged  array  with  two  ground 
chains  per  leg  as  In  a  DM-26  Class  CC  mooring.  Each  ground  chain 
terminates  in  a  pair  of  tandem  anchon.  At  the  ofoer  end  of  foe  els  dltain 
legs,  foe  termination  is  at  a  common  ground  ring.  A  single  15.000  pound 
(SV.  )  sinker  is  attached  directly  to  foe  ground  ring:  and  a  3.5-inch  riser 
chain  connectc  the  grmud  ring  through  the  hawse  pipe  of  a  12  foc4  diameter 
peg  fop  buoy  to  the  and  link  on  top  of  the  buoy .  The  hawser  from  foe  buoy 
fo  foe  ship  1b  a  dual  parallel  nylon  rop9  which  Is  sited  to  absorb  foe  pitch 
and  heave  motion  of  an  EC-2 . 


Subj:  EC-2  Typhoon  Survival  Mooring 

4.  Encloauro  (1)  providaa: 


FPO-lE:bw 
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(a)  a  copy  of  the  Bill  of  Matariala  (B/M)  for  tha  mooring 

(b)  a  sketch  whirii  identiflee  the  coraponenta  and  their  location 
in  the  array 

(c)  preliminaxy  notee  on  Installation  Support  Requirements 

(d)  catalog  cuts  (Sanison«  Baldt,  and  Crosby  ccmpcnents  called 
out  in  the  B/M) . 

5.  The  mooring  location  is  approximately  500  feet  east  of  the  existing 
2SN/2SS  moorings.  This  acoommodatea  the  watch  circle  of  the  free-swinging 
EC-2  and  potentially  meets  the  sea  floor  sediment  requirements  for  anchoring. 
The  maximum  watch  circle  radius  of  the  buoy  is  180  feet  at  200,000  pounds 
horisootal  load.  Ship  length  adds  430  feet  to  this  swing  radius. 

6.  Anchoring  verification  test(a)  will  be  required  at  the  new  site  to  validate 
the  tandem  anchor  holding  power  at  the  site.  The  test(s)  could  be  accom¬ 
plished  with  CEL  in  March  during  their  soft-soil  an<foor  tests  at  PWC  Guam; 
but  these  details  have  not  yet  been  worked  out  by  CHESDIV  FPO-1. 

7.  The  calculated  coupled  pitch  and  heave  at  the  bow  of  the  ship  is  estimated 
to  be  ♦  3  feet.  The  minimum  water  depth  is  estimated  to  be  28  feet  with  low 
tide  and  a  five  foot  allowance  for  storm  surge.  Therefore,  the  grotind  clear¬ 
ance  of  the  bow  to  the  sea  floor  is  expected  to  be  about  five  feet  assuming 

20  feet  of  draft  on  the  ship . 

8.  Additional  details  including  a  sinker  design  sketch  will  be  released  by 
31  January  1980.  For  anawers  to  any  questions,  please  contact  CHESDIV 
FPO-IE  and/or  FPO-IED  on  Autovon  288-3881. 
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Item  No.  . 
Sheet  No. 
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“^,,6 _ BUOY,  PeSj TOP  PSM  2C-  ^050-275-766  I 
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*  •*-  •*«  •* •  •**  •*-  •*■•  •  ew'lT*  •  ’**•  '"•u*  •  ■  “'"K* 


/^"^^^flgSSgaWRtSggEig 


IS3C3ZZS]^!E2SES3Z3SZ2a 


[t'#.  i|>^- * 


G-210  S-210 
Screw  pin  chain 
shackles  meet  Federal 
Specification  RR-C- 
271b  Type  IV  Class  2. 

G-215  .S-215 

Round  pin  chain 
shackles  meet  Federal 
Specificmion  RR-C. 

271b  Type  tv  Class  S. 

G-2130  S-2130 
Bolt  type  anchor 
shackles  with  thin 
head  bolt  —  nut  with 
cotter  pin.  Meets  Fed¬ 
eral  Specification  RR- 
C-271b  Type  IV  Class 

6. 

G-2150  S-2150 
Bolt  type  chain  shack¬ 
les.  Thin  hex  head 
bolt  —  nut  with  cotter 
pin. 

CHAIN 

SHACKLES  — 

ROUND  PIN  &  SCREW  PIN. 

*  Furnished  in  Screw  Pin  Only. 


BOLT  TYPE  ANCHOR  &  CHAIN  SHACKLES 


touiiiiie' 


V 


.79 

.75 

1.60 

1  47 

2.72 

2  52 

IKESKEail 

6.12 

5  55 

8.27 

7  60 

15.83 


20.80 


33.91 


51.75 


1101.59 


178 


265 


338 


■•k.  ...  .* 


NOTE:  Proof  Load  is  2.2  time&  the  Safe  Working  Load.  Minimum  Ultimate  Load  is  6  times  the  Safe  Working  Load. 
‘Furnistwd  Anchor  Shackle  only.  Crosby  1 1 


-•  ✓  *, 


Samson 

Stainless 

Thimble 


FOR  ROPE  SIZE 


ir-i3' 

3V-4V 

14--15* 

4V-5' 

16'- 18' 

5V-6' 

19'. 21' 

6V4'-r 

22'- 25' 

Tk’-B'U’ 

26' -30* 

8’/»'-10' 

6'  -6’/*' 

BEBII 

7'  -8' 

2%'  -2%' 

8’/z'-10' 

2V4'  •3V4' 

CONSTRUCTION 


10  IS  26  19  24  6  7  4  4% 

- - - - — — - r - High  strength 

12  18  31'A  2Vk  2&'U  TU  B'l*  5  5*k  casting  corrosion 

■  ■  '  '  '  "  —  '  ■-  ■  '  '  ^  I  ■  ,  rosistant 

14  21  38  26  34'4  B'bt  10  B'k  Vk  aumiMS  steel 


Type  304 


54  I  41  I  51  I  12  I  14  I  9  I  9’a 


5%  I  9%  I  6  8%  24  2%  Noret.^  STs^^iSj®' 

7'/.  11  2'»/,,  3*/,  »iyjnS??ra«e. 

•lU  cue.  1*1 

bronze  thimOtee  B-jaaeo  (sh«a|. 


Nots:  Also  available  in  high  strangthDur»-StMl.  Specifications  available  on  requsst  Sizes  11*— 30*  only. 
‘Without  Retaining  Ring 


Samson 
QinckOiange 
Hate  Thimble 


ROPE 

SIZES 

CIRC. 

14' 

•  15* 

16' 

•  18* 

19' 

-21* 

27/, 

32y. 

12 

32 

40 

13’/, 

37% 

46 

16% 

I  ~\  Samson 
'O)  Heavy-Dcity 
^ladde 


FOR 

THIMBLE 

SIZE 


6'’-6V2” 


T'-S" 


BVi'-IO" 


11 *-13” 


14'- 15" 


16"- 18" 


19"-2r 


22" -25" 


26" -30" 


CIRC. 

11" 

•  13" 

14' 

- 15' 

16' 

•  18' 

19' 

•21' 

Samson  Braided  Rope  Selection  Guide 


2-in-l  NYLON 

■wiM  NyhM  CMtr  Md  k(«idtd  Nyloii  CMt. 

S^MMl  Featmts: 

•  tbtatths,  aiza  for  siic,  to  2,133,000  lbs. 

•  (MrolM  stictch.  Up  to  50%  loss  than  twisted  or  plaited, 
hut  more  than  Power  Braid.  Stable  Braid,  or  Dura-Plex. 

•  Sp^ied  by  U-S.  Coast  Cuard,  Canadian  MjO.T.,  and  U.S.  Navy. 

•  S^fic  imiily  of  1.14. 

•  Contorms  to  U  S.  Mil  Spec  MIL-R-24050B,  dated  7  August  1973. 

•  Conforms  to  Canadian  Spec  dO^P'lB  Type  1/MOT. 

—  NATO  CIsss  4020  Supp.  1972. 


POWER  BRAID 

Braided  Nylon  cover  over  braided  Mf  P  Polypropylene  core. 
Special  Features: 

•  Neutrally  buoyant  in  salt  water. 

•  Specific  gravity  of  1.01.  Available  with  99. 

•  Abrasion  resistant  nylon  cover. 

•  Highest  strength  rope  using  polypropylene, 
o  Light  weight,  high  strength  to  w^t  ratios. 

•  MentiFied  by  blue  stripe.  Can  also  be  color  coded. 

•  Conlorms  to  Canadian  Spec  40-GP-16  Type  2/MOT. 
—  NATO  Class  4020  Supp.  1972. 


I  g^ctsmteieticejj 
<dnchif5 


C,600 
B900 
11,700 
15,200 
19,100 
2-1/2*  23900 

2- 3/4*  21900 

3*  33900 

3- 1/4*  39900 

3-1/2'  4S900 

34/4*  S2900 

4*  99900 

74900 
91900 
110900 
U1900 
153900 
177900 
202900 
230900 
257900 

2e900 

10'  322900 

11*  I  3B4900 
12* 


W- 

M' 

IS* 

16* 

17* 

IB* 

»* 

20* 

7-  a*  I^HURD 

r  M*  1929900 

u/r  a*  1947900 

M/4*  a*  19M900 

ir  W  U93900 

(1)  AO  Tensile  dhli  h  far  New  Rape  endei 


2-iB-l  NYLON 
(N)4oii-N]rlon) 


2  in-l  POWER  BRAID 
(Nylon-Po^pronrlene) 


ONCigtit 

Tbs. /100  ft 


1.65 
29 
3.7 
5.1 
6.6 
9.0 
129 
15.0 
18.0 
22.0 
a.o 

31.0 

360 

41.0 

47.0 

oao 

74.0 
a.o 
106.0 
124.0 
144.0 
165.0 
1».0 
2129 
2309 
294.0 
3569 
4a.O 
4979 
576.0 
6629 
753.0 
850.0 
053.0 
1961.0 
1,176.0 

19979 
19939 

1,9379 

29059 

2,646.0 

r  test  conditions 


1  .3en:,ile  d)  J 

1  -gjoundi 

.«ei£ht  A 
Ibs/lOOIt  T 

2,300* 

195* 

3900* 

29* 

4900 

3.3 

5900 

49 

7900 

59 

10900 

82 

U,000 

109 

16,400 

139 

»900 

169 

24,000 

19.7 

23900 

89 

33,000 

279 

33900 

32.0 

43900 

379 

45900 

42.0 

6I9OO 

53.0 

75,000 

659 

50,000 

75.0 

106900 

549 

123,000 

1109 

142900 

1279 

162900 

146.0 

133,000 

1669 

204,000 

1880 

227900 

ai9 

276,000 

2609 

38900 

3180 

387900 

3749 

Lctgcr 

Sizes 

Through  W’Cir. 

Available 

Ntevlly 
And  Strength 


2-in-l  STABLE  BRAID 
(Polyester-Polyester) 
until  DURON 


2900 

3900 

4900 

6900 

8900 

11900 

14.600 
13900 

22.600 
27900 
31900 
36900 
42900 
43900 
54900 
68,000 
B3900 

100.200 

117900 

137,000 

157900 

in900 

200900 

223900 


DURAPLEX(»> 
12-STRAND  BRAID 
(Polyesler-Pelyelerin) 


eveffM  Jtj 
Ibi  'lOO  ft*  I 


i.ia900 


1950900 


19449 

29169 

2966.0 

2,7449 

3,150.0 


Strengths  and  welchts  arc  Appreximatc  Averages  *Nylon  Cover  —  Nylon  Core 


Froa;  CoHuadtns  Officer.  Cticaapccke  Divlcloa 
Maval  Facilities  Ensineerlttg  CeenaiKt 
To:  CoMaaniicr.  Faclflc  blvlaioa 

!^val  Facilitlea  ija&ineerin({  CoasianJ 
(Atteatlou :  Coda  102) 


FI  O  liwu  '  bw 

lloou 

■  i  -.3 


SobJ:  EC-2  Typbooa  SunrlYal  Ik>orltts 

Kef:  (a)  Cli£S.MAVFACBICCOH  Icr  FPO-lSshw.  8er  11000.  17  Jar.  19B0 

Enel:  (1)  Sinker  i>e8li;n  Sketch 

(2)  Quality  Control  Kcqulre^nts 
O)  Installation  Scenario  Outlloe 

1.  luitifil  procureueat  and  inetallatloa  inforoation  was  provided  via 
reference  (a).  Sinker  design  per  refaraneo  (a),  para  d  is  provided  as 
euclosura  (1)* 

2.  Quality  control  requlreaants  (eoclosurc  (2))  and  an  installation 
scetiisrlo  outline  (ancloaura  <3))  are  provided  to  Va  used  as  a  basis  for 
•rrocuren^ent  atrl  installatlou.  The  iaportonco  of  the  QC  function  ves 
recently  found  to  be  cxtrcocly  Inportant  in  asourlnji  occeptoble  qusllc/ 

ol  avellsbla  hardware  frou  ilavy  stock  for  a  slrallar  crltfeal  design  nonrins;. 
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EC-2  Typhoon  Survival  Mooring 
QUALITY  CONTROL  REQUIREMENTS 

1.  Fit  and  Function  -  The  parts  listed  in  CHESNAVFACENGCOM  msg 
161651Z  Jan  80  are  selected  based  on  DM-26,  July  1968,  Change  1. 

Each  component  is  sized  to  meet  the  functional  requirements  of 
the  mooring  and  to  fit  the  dimensional  requirements  for  the  inter¬ 
facing  of  components.  Manufacturers  have  changed  dimensions  of 
some  mooring  components  from  those  of  DM-26,  FSN  listings.  Each 
component  of  the  mooring  must  be  checked  for  interface  dimensional 
compatibility  when  recently  manufactured  commercial  and  "or  equal" 
components  arc  used,  lief  enclosures  (2a)  and  2(b). 

2.  Non -Destructive  Testing  -  The  NDT  can  be  visual,  ultrasonic, 

or  magnetic  particle  testings  whichever  is  sufficient  to  assure  the 
required  quality  and  to  confirm  structural  integrity.  Inspection 
results  shall  bo  recorded  for  specific  components  stating  general 
observed  conditions,  measurements,  and  any  photo  documentation  that 
is  performed.  It  is  requested  that  copies  of  results  be  forwarded 
to  CHESDIV  Code  FPO-1.  The  NDT  requirements  are  specified  as  follows 
A.  Buoys;  Visual  inspection  for  structural  integrity. 

Ultrasonic  testing  for  plate  thickness  at 
suspect  weak  spots.  Magnetic  partical  testing 
of  weld.s  for  cracks.  RofinLsh  nr,  required. 

li.  New  chain.s  and  connecting  hardware  (.shackle;;,  swivels, 
joining  links,  anchor  joining  links,  ground  rings, 
spider.s) 


ENCLOSURE  (2) 


1.  New  items  with  manufacturers  quality  control 
certification  indicating  conformance  to  Navy 


specifications  require  no  NDT. 

2.  New  items  without  quality  control  certification 
require  visual  and  dimensional  verification  of 
conformance  to  Section  4,  NAVFAC  DM-26  (enclosure 
(1)).  A  10%  sampling  rate  is  acceptable.  If 
any  components  are  rejected  from  a  10%  sample, 
all  of  that  batch  of  components  shall  be  in¬ 
spected  or  acceptability. 

Used  Chains  and  Connecting  Hardware: 

All  used  components  that  show  more  corrosion  than  light 
rusting  shall  be  untrasonically ,  or  magnetic  particle  in¬ 
spect  :d  to  assure  structural  integrity. 

1.  Chains  and  cor.nectors  rec|uire  visual  inspection 

on  all  items  and  a  107»  sampling  rate  on  dimensional 
mc'.usurcr.cnt  of  wire  diameter  and  linkage  siJ'.e. 

Iteras  V7ith  a  wire  diameter  reduced  to  0.90  or  less 
of  its  DM-26  nominal  diameter  shall  be  rejected. 

A  2%  or  greater  elongation  in  linkage  length  shal'' 
be  cause  for  rejection.  Chain  and  cor  >nents 
which  show  abrasive  wear,  cuts,  nicks,  or  gauges 
that  are  stress  risers  shall  be  rejected,  replaced, 
or  x'cf urb L.slied  by  an  approved  repair  process. 


2.  All  swivels  shall  be  checked  for  free  movement. 

Those  that  do  not  rotate  freely  shall  be  rejected. 


Section  4. 


CHAIN  AND  FITTING  DETAILS 


2f.-7-2iS 


LWCLOSURZ  (2a) 


TABLE  7-19 

Tol««3nc«s  for  A-Linhs,  Anchor  Joining  Llnhs, 
Joining  LinVs,  Sliockloi,  CrownJ  Rings,  End  Links,  and  Swivolsl 


Vrir.  diuteter 
of  p.rc 

- 

Vl'ifediua^tet, 
plu.  or  miau. 

Width, 

plu.  or  lainu. 

Lcogch,> 
plu.  or  minus 

V  'l  to  M/8 

1/64 

3/64 

1/16 

1-3/ :o  t..  1-3/8 

1/32 

5/64 

7/64 

1-7/16  to  1-5/8 

1/32 

3/32 

1/8 

1-11/16  to  1-7/8 

1/12 

7/64 

9/64 

1-15/16  i.o  2-1/8 

3/64 

1/8 

5/32 

2-3/16  to  2-3/8 

3/64 

9/64 

11/64 

2-7/16  to  2-7/8 

3/64 

5/32 

3/16 

2-13/16  to  3-3/3 

1/16 

11/64 

13/64 

3-7/16  to  3-7/8 

1/16 

3/16 

7/32 

4  lo  4-3/8 

1/16 

13/64 

15/64 

4-1/2  to  4-7/8 

1/16 

7/32 

1/4 

5  to  5-3/» 

5/64 

15/64 

17/64 

3-1/2  to  3-7/8 

5/64 

1/1 

9/32 

(.  to  6-5/3 

5/64 

1/4 

9/32 

>  Vr-*lo-.v,  .\!1  JifT*'--! iv>ns  In  inches. 
2.\!.s*.)  ^llsm^ccr  o!  ^  rin^s. 


Vjl^fsncs^,  anH  Cencfjl 


T*  !crances  (.ipnl iv.iMe  taVlr  7— 19'j: 

if  ./I;-  a*  t*  ic*i  vr^vi 

•  l/i«»  111. 

Jr  si'  ;«,/!  vf  acui  w*  .(a  uf 

.''ricSof  I  'i  •iri<  Ii:hj  l'\  joining  a.nl 

‘:f!  j  l»  .c  wit-  J;4.r  I). 

of  dtr'pn  !'  fjr  anchor  <  Ua.Vs 

J  '':i  !'•  j  nnciJor  jalninj  llrVi  lS  iU  l-c  *  J/i»  i:». 

1  vVM.*ce  f^r  other  dinpislcM  .  .*re  ac<.o'd;n^<  zhe 
t  i*M*r  i  rovlstifijf  they  do  aot  inerrase  to.-  tolerance  of 
di..»e->ton  F. 

t  he  ovenU  lenjth  of  si^  A-linke,  neasurloj;  from 
every  third  Jli-W,  shall  noi  exceed  In,  nor?  or  1/3 
in.  less  per  loch  of  wire  dia.-necer  chna  (Se  aurn  il 
!••'». <:h. 

'-e  disnefers  sh-aU  l^e  irtVeo  3:>  h.i*.t  tS?  5u*n  of 
..  •■’?isu:em-ats  nt  ri^ht  angles  to  each  other. 

i>'  iJ  «  of  »;  .ternaiiv-  A-li.ncis/  joining;  liaxs,  anthcf 
jr.iiilntf  links  lliliT),  tachor  joining  anj  stj-jof 

sh.icklrs  aod  <  jh.iK  U-  nitked  on  on?  side 

with  n  «ouf%4.ciirrf*n  j.iltial.s  or  traJeniAr'<r  siite  of 
ch*ia,  uiij  letters  YD. 

5.  ’Ver  .sliacVlrs,  y/ounj  fln.<s,  *.;iidef,  notl  !*• 

•I*.  1*  Ales  ••ith  lu</;ihail  I**  rnafVe^l  i»n  (»ne  NiJe  wirh 
i.'.i  iufsctuf-r's  inicials  or  rr  iJecnaxk  and  c^n  the  cp^rO- 
sire  si<!e  wjrh  th?  .stock  nunher. 


End  links  ^KaW  bo  ir.ifked  on  o'*?  ri'd?  tv;:h  nnu- 
£.ici;!t..*r*.';  initinti  or  ifAdcr.Mrk  :•:»  {  cor/?- 

r.poa  chain  size,  niiJ  on  the  i-; ;'v.> *it*?  .si.!?  \  ’.^'i 
the  vfotk  nu/nber. 

JV-  telephone  buoy  swivel  and  rubhin^  c.ritln*  de* 
mil ;  f*»f  locatlo.i  of  ilicir  ni.ifVin^.{s. 

All  marking*  shall  be  rJilsed  I'.'ttefs  of  fi^;u:eT  of 
fi;:'.  I  tttnitted  by  th?  .sp.icc  avail  ihle  but  mi  ii>  ex¬ 
ceed  3/4  in,  in  hei;du  by  I/B  in.  In  relief.  The  space 
.SfNcted  for  MAfkio^^s  shill  be  foiaia  that  carry  a 
rnlnimiiOY  of  stress  and  have  o  nitu.ium  of  vrear. 

General  Norea: 

All  jotoinj  links  nml  the  small  cod  of  anchor  joia- 
tn^  links  shall  have  *  trial  jointnjt  with  their  clealj- 
n.stcJ  A-links^iisin^  A-JInks  of  LnlaLMom  width  and 
l?o^;;th  and  naximutn  wire  diacietfr. 

?4 inufactutct*:!  detallr.  of  chTin  :\;>d  fmii\-»s  shall 
be  subject  to  th?  approval  of  ilu*  i«aval  Farilitie'i 
Eii^i.Terin^  Commiml  HeadquaTte.-'., 

All  items  nte  to  be  siihjecc  tn  proof  nod  br?sV  test 
toads  ns  roted. 

All  chnia  aod  append  i^'tes  to  1»e  ca3%  w-lded,  or 
for^icJ  steel  c»f  %\re  indicated. 

51. T  means  small  end  type. 

All  chain  nnd  fiuin^s  c  inisin— J  in  section  1,  as 
fftllowSp  shall  ronfoim  to  dorks  tirl-/1 

•*Chain  and  Fittinsi f'lf  M»-et  Moorin.n  slli.th  5rfeft»(fh.*’ 


TABLE  7-20 

Clioin  and  Fitting  Detnilt,  Common  A-LInk  Clioin  and  Risor  Cliains* 

.  _  I  At:mi  i 


lOMnoNM 


UKThXT m  icpit 


Chain  oize 
(in.) 


- 

a  <■<-  — 

i<>  -*  ~ 


W*«f  perril < 

All  Fz>.lc(»l 


B40.0f»0 

CiS.-i-iit 

495,000 

420.660 

351,560 

237.930 

230.000 

178,000 

132.190 

92.910 

60,360 

31.6S*. 


1,176.000 

921,810 

693.000 

538,930 

492,190 

403,100 

322,000 

249,210 

185.060 

1)0,070 

84.500 

43.5S0 


Stoclc  No., 
One  A'link 


.4.11,  IpoO 

r2A^,^.'P.o 

.14.1.03^.. 
.ii.znp.p.. 
317^.  ZJi.. 

.h^:ox.. 

.Af>^2A. 

.A.?)  .'4.6... 


Federal 

Federal 

1  Riser  ctsaias 

Stock  No. 

90  it  shot 

Ikock  No. 

45  It  shoe 

Federal 
Stock  No. 

Length 

(ft) 

4010-270-1641 

4010-270-1646 

2050-227-0525 

404 

4010-262-2534 

4010-262-2588 

2050-227-0523 

404 

4010-240-1036 

4010-240-1041 

2050-227-0530 

404 

4010-240-1035 

4010-240-1040 

2050-227-0502 

404 

4010-240-1034 

4010-240-1039 

2050-227-0529 

354 

4010-210-1030 

4010-240-1033 

2050-227-0504 

30- 

4010-262-2592 

4010-262-2593 

2050-227-050} 

254 

4010-262-2585 

4010-262-2539 

2050-227-0501 

254 

4010-240-1033 

4010-240-1031 

4010-240-1032 

4010-26i-25S6 

4010-240-103/ 

4010-262-2590 

:'')50-262-9179 

io.- 

4010-262-25.'«l 

4010-262-2591 

2050-227-0524 

154 

i'jle  taleranc'rs,  lu.'tiVinj;,  aiut  notes,  see  tsMe  7—19- 

tocSc  No*,  to  have  prefix  20.  1 

i — -  n-iAif  L-O  rr’Ci  C?3G  Cc 

pt.;  26- -Cs 'AC¬ 

TABLE  7-21 

Choin  and  Fitting  Detoils,  Common  A-Link  Ciioinsi 


24 

21 

13 

16-1/2 

1.1 

J)-l/2 

12 

10-1/2 

9 

7-1/2 

6 

4-1/2 


B 

C 

D 

E 

F 

Length, 

six 

A-links 

14-3/3 

2-5/16 

4 

2 

2-5/4 

104 

12-5/8 

2-1/16 

3-1/2 

1-.3/4 

23/B 

91 

10-13/16 

1-13/16 

3 

1-1/2 

2-1/16 

78 

9-7/8 

1-5/8 

2-5/4 

1-5/8 

1-7/R 

71-1/2 

9 

1-1/2 

2-1/2 

1-1/4 

Ml/16 

65 

8-1/8 

1-3/8 

2-1/4 

1-1/8 

M/2  , 

53-1/2 

7-3/16 

1-1/4 

2 

1 

1-3/3 

52 

6-5/16 

1-1/16 

1-5/4 

7/3 

1-3/16 

45-1/2 

5-3/8 

15/16 

1-1/2 

3/4 

1 

30 

4-1/2 

25/32 

1-1/4 

5/8 

7/8 

32-1/2 

3-9/16 

21/52 

1 

1/2 

11/16 

26 

2-5/8 

1/2 

3/4 

3/8 

1/2 

19-1/2 

li  or  permissible  lolemices,  (T«rkinj,  anJ  gencr.1l  note-,,  see  tahie  7— 19- 
Alt  dimensions  in  inches. 

2.'.-7-2-;7 


TABLE  7-22 

Chain  and  Fitting  Joining  Links^ 

(Boldt  Anchor,  Choin,  and  Forgo  Company) 


Chsin 

sixe 

Federal 

Stock 

Ko.* 

4010- 

Dimenvions 

% 

1 

□ 

A 

B 

C 

D 

F. 

F 

a 

4 

202-2715 

24 

15-11/16 

2-5/8 

4 

5-3/8 

4-5/8 

16 

3-1/2 

599-8927 

21 

14-5/32 

2-1/8 

3-1/2 

4-5/8 

4-1/4 

14 

3 

391-0545 

13 

11-29/32 

1-13/16 

3 

4 

3-13/32 

12 

2-3/4 

391-0544 

16-1/2 

10-9/16 

1-23/32 

2-3/4 

3-21/32 

3-11/32 

II 

2-1/2 

391-0543 

15 

9-3/4 

1-21/32 

2-1/2 

3-3/8 

2-7/fi 

20 

2-1/4 

591-0542 

13-1/2 

E-25/32 

1-1/2 

2-1/4 

3-1/8 

2-5/8 

9 

2 

391-0541 

12 

7-27/32 

1-5/16 

2 

2-11/1. i 

2-5/16 

8 

1.-3/4 

202-2708 

10-1/2 

6-51 /U 

1-5/32 

1-3/4 

2-5/16 

2-1/32 

7 

1-1/2 

391-0540 

9 

5-7/8 

1 

1-1/2 

2 

1-3/-1 

6 

1-1/4 

391-0539 

7-1/2 

4-29/32 

27/32 

1-1/4 

1-11/16 

1-7/16 

5 

1 

245-0466 

6 

3-59/64 

21/32 

1 

1-11/32 

1-5/32 

4 

3/4 

141-4978 

4-1/2 

-2-15/16 

1/2 

i/‘. 

1-1/32 

7/8 

3 

tfmrH  to 
rot 


j'rrrnissiblr  t  »Jefnnrc*^,  nurkin;^,  omt  g^nri.il  fioccs^  see  table  7_JO, 

Pi  **-*  mil  bff.ik  lest  of  jotnin.^  for  iatiU-Atci!  r)i.\!n  sWes  me  the  sonte  as  for  rhtiii  si/cs  r.hown  on  table  7--20* 

^All  br'lcral  Stock  Nos,  to  lutvc  |*rc:iii  2C. 

Jam  f! irsensioMs  in  iuchc^« 


TABLE  7-23 

C*ui*tn  anJ  Fitting  Detoils,  Joining  LJolcs' 
(Noftonol  MoNeoWe  onJ  Ste-rl  Cott'nys-  Conpony) 


I 


I 


I 


t.Kaitt 

I'c.fcral 

cw 

aise 

Nr*.^ 

<OIO- 

A 

n 

C 

E 

^  . 

1  /' 

4 

7.' -2715 

1 

<T- 

3-1/2 

59>-6'»27 

391-0545 

391-0514 

i 

V 

.  I  -f-»  1 

lr.|  ^ 

J 

3 

2-3/4 

13-3/8 

16-7/8 

11-3/0 

10-3/8 

1-21/32 

1-1/2 

3-3/16 

2-15/16 

3-.”/l6 

3-7/16 

3-3/16 

2-7/8 

12 

2-1/2 

2-1/4 

391-0543 

391-0542 

15-1/4 

13-3/4 

9-7/16 

8-1/2 

1-3/3 

1-1/4 

2-5/8 

2-3/8 

3-1/3 

2-5/8 

2-3/8 

12 

* 

2-7/'3 

9 

■ 

2 

391-0511 

12-1/1 

7-9/16 

1-1/8 

2-1/8 

2-5/3 

2-1/8 

B 

r: 

•rr;--;*'- 

$ 

1-3/4 

1-1/2 

1-1/4 

1 

202-2708 

391-0540 

391-0539 

245-0466 

9-l^ 

7-5/B 

5-11/16 

4-3/4 

13/16 

11/16 

I-9/I6 

1-5/16 

1-15/16 

1-11/16 

'S 

1-3/8 

3/4 

_ 

_ _ 

M  I*:  p**fniissible  collersiice^,  naiking,  mtvl  ^ener.il  notes,  see  ish*c  7— l|?o 

►od  bresk  lest  of  joininjj  links  foe  indicared  chain  si^es  are  the  safne  ns  for  clialo  sixes  shown  On  t^ible  7—20* 
^AM  V'edrr'.l  ?:**ck  N'>s,  to  have  prefis 
^A*l  dimensions  in  inches* 


I 

I 


26  7-2s» 


TABLE  7-24 

Chain  ond  Fi^ftn^  DsMils,  Joinip^  Lin'<s^ 
(PortHnd  Choin  MonufoetorinjCoi^’pony) 


hfssrtu  pivn.  c* * 


»-i5/16  Vl/2 


4-5/8 

5 

3-V/16 

3-3/16 

2-7/8 

2-5/8 

2-3/8 

2-1/16 

1-3/1 

1-1/2 

1-1/1 

15/15 


1-1/4 
3-3/4  11 

1- 3/16  12 
215/16  11 

2- 5/8  10 

2-:/8 
2-1/8 
1-7/8 
1-9/16 
1-5/16 
1-1/16 

15/16 


•pof  |».-rnil!>klbie  tolerances,  rutkin^,  ami  f>',-nrr,tt  notes,  see  table  7-19- 

Pi’  of  anJ  break  test  of  /ni'iiii^  links  for  iiiJicaf-’cI  chain  sizes  are  tlie  same  as  for  chain  sizes  shown  on  table  7—29. 
7,’.l:  I'.’J.rml  S.ock  N>>s.  to  have  rrefix  2C. 

3A11  dimension’,  in  i:  ■  has. 


T/.BLE  7-  25 

Oioin  not!  ri'lin^  Oeloil:.,  Joining  L'nilti' 
(Infer stale  D/op  f's-je  Cor.-nony) 


Dinirn’ii/n 


7  -i-l/’i  16 

5-1/2  1-1/2  I S 

1-7/16  5-3/S  11 

3-3/8  2-5/8  8 

5-7/8  1-1/4  1-1/2  2-1/2  2-1/2  6-1/-1 

4  21/32  1-1/16  1-13/16  1-5/16  4 

3-1/16  15/32  15/15  1-19/32  15/16  3-1/S 


*rof  p'.Tmissible  toter:T;it:c.s,  rn.Trklfi^,  a.iJ  grnccal  notC5p  ^  ••  Mf'le  7— IJ)* 

I'rOs'f  and  Lrrak  u*sc  oF  lin*<s  fjr  inJicJCrd  c3iai:i  s'r/.rs  Rcr  t1«e  N.ir.tt  .an  for  cl. Tin  ?.hown  on  taSte  7--l'0. 

2AII  rcdrr.nl  Scoclc  Nh*"*,  lo  li.ivf-  iirtrfiX  2C. 

^All  Jiin^nsions  ui  incbc-'i. 


39l-05’-;> 

5/5 

391-0  Mi 

1/2 

39l-r-ii5 

1/4 

39 1-05 -.2 

391-0511 

5/4 

202-2703 

1/2 

391-0540 

1/4 

391-0539 

3/4 

141-4973 

15-3/-'. 

2-3/8 

14 

2-1/4 

10-1/1 

1-13/16 

7-5/8 

1-5/16 

5-7/8 

1-1/4 

4 

21/32 

3-1/16 

15/32 

TABLE  7-36 

Choin  onti  ^irtinQ  Jaininj  LinV 

(E.  V,  Camp  Works) 


Federal 
"jtock  No. 


Uimenaions^ 


391-ON45  18 
.^91-0>«  16-1/2 
391-05  *.3  15 


9-11/1611-21/32 


391-0542  13-1/2  8-11/16  1-15/32 


391-0341  12  7-3/ 

391-0540  9  5-13 

391-0539  7-1/2  4-7/ 


1-5/16 


4-1/2  3-7/16 

4-1/8  3-3/16  11 

3-3/4  2-7/8  10 

3-3/3  2-5/3  9 

3  2-5/16  8 


31/32  1-1/2  2-5/16  1-3/4 

13/16  1-1/4  1-15/16  1-7/16 


■  tolerances,  r.arkin^j,  :iiiJ  ^en-rr-il  nof-s,  see  7*19. 

Ktf  aiij  bre.«k  test  of  join!n;<  links  f.it  inJicaie  !  si:£cs  arc  ilie  s.amc  a.s  for  cl'.iin  sizes  sliouin  t>n  t.iMe  7—20. 

:■  .'Oeral  Stocli:  Nos.  ro  have  pr.::fix  2C. 

OiO'.eiisionN  "u  inches. 


TAl'iLE  7-27 

Choin  end  Fi^fin3  Deraiis,  Anchor  Joining  LinVs^ 
(S.-.i  Anchor,  Chain,  enJ  Forge  Compotr/) 


dimension 


17-1/3 
16 

14-13/16  11-13/16 
14-15/16 
1 41 3/16 


1-9/16 

l-.3,/16 

15/16 


9-5 

7-1 

51 

5-1 


5-1/2  i'5-1/  4 


10-1/2 

10-1/2 

8-5/16 

6-7/8 

5-7/16 


].c:m'».ssiSlr  -r-lriccs,  f:,4iKirix*  a:.-',  grn-  il  i-.r-te s-e  t.ihir  7-'19- 

of  an.l  lire-oV  te.'-t  ff  .iiirhor  joinltij^  li.ik  .  f  ;;  inoic.rtol  chilii  si.rs  atr  rhe  s.iiae  as  for  rhsin  siy.es  •  irown  on  l>14e 
’■1. 

I  ••:'.eral  3'OcV  5;>'-4,  to  l.-ivc  p.'i'.'is  2C.. 
riitpeii  .i. »i) i  in  in.  lies. 


TABLE  7-23 

Ct«aln  and  Fitting  Dntoil*,  Anchor  Joining  LinVs^ 
(Hotionni  Moiiooblo  onJ  5t««i  Costing*  Compon/) 


A 

J-I/2 

3  391-0537  2M5/16 

2-3/4  391-053^  22-7/8 
2-1/2  391-0535  20-13/l(> 

2-1/4  391-0534  18-13/16]  11-5/8 
391-0535  16-7/8  10-3/4 


nimensian*^ 


D  U' 


-21/32  3-1/4 1 4-3/16 
-17/32  3 
-13/32  2-3/4 
-1/4  2-1/2 

-1/8  2-1/4 


3-5/16 

3-1/3 


6-1/2  17-1/2 
6  16 
5-1/2  14-1/2 


4-1/2  11-1/2 


'for  I’scoii  isitls  toUr.iiiCC’:,  intiVin,;;,  anJ  i;cnt-c.il  note.\,  ste  laMc  7—19. 

P.-.>  if  .iiid  break  test  of  anchor  iiiininit  links  for  indicated  chain  sizes  ntc  the  same  as  for  chain  sizes  shown  on  table 
7-21’. 

-All  Feiteta’  '.'.ocV  Nos.  to  have  lirrfix  2C. 

J.Ml  dirr  rn  .loin  in  ir.che.s. 


TABLE  7-29 

Ch^in  enJ  Fitting  Detniis,  Anchor  Joining  Linlts* 
(Poi.’ionJ  Chain  Monufocttiring  Compony) 


Feilersl 
Stock  No.* 
4010- 


Ul-lo-'i  151-3/15 
599-8928  29-7/16 
391-0537  23 
391-0536  21-3/8 
391-0535  19-7/16 
391-0534  17-15/16 
391-0533  16 
202-4703  1  4-3/32 
391-0552  12-5/16 
391-0531  10-1/16 


Dinientions 


202-3546 

202-3042 


8-1/16 

6-3/8 


6  3-7/8 

16  3 
6  2-3/4 

6  2-1/2 
6  2-5/1 
6  2-1/1 
1-13/ 
16  1-9/1 
16  1-3/1 
6  1-1/1 


5 

4- 1/4 
3-3/4 
3-3./8 

5- 1/8 
2-. 3/4 
2-7/16 
2-1/8 
1-3/4 
1-3/3 
1-5/52 


7-1/2 
7 

6-1/2 
6 

5-1/2 
5  12-9/16 

4-1/2  1 7-1/4 
2 

1-11/16 
1-5/16 
1-1/8 
7/3 


21 
20 

16 
15 

15-11/16 
12-9/16 
11-1/4 
9-29/32 
0  -5  / 

5-n/l6 

4-1/2 


for  pettnlssible  tolerances,  in.irkinji,  and  fiei.rt.il  notes,  see  t.a’jle  7—19. 

I'.-oof  Olid  bre.tk  test  of  anchor  j')iiiin3  links  for  in.!ic.aied  th.iin  sizes  are  t!ie  same  ns  for  thalr;  •■I.'.e.s  sh.iw.e  oa  i  t'll 
7-20. 

A!1  federal  Slock  Nos.  to  have  prefix  2C. 

AM  dimensions  in  inches. 


TAolE  7-32 

Chain  an>l  Filing  Details,  Ancho/  Joining  Links,  SET^ 
(National  Moileohle  onj  St^l  Castings  Compony) 


B 

D 

M 

F. 

D 

2i/l6. 

6-1/2 

M5/16 

3-5/4 

4-1/2 

4-1/2 

5-3/B 

hut  permtssiMu  tolerances,  tnatktng,  anil  {;cnrrai  notes,  see  lable  7—19- 

Proni  anJ  K-ealc  test  of  anchor  joining  links  (SET)  for  inJicated  chain  sizes  are  the  same  as  for  chain  sizes  shown  on 
table  7-20. 

.\'.l  rcder.«l  ft.ick  Nos.  to  have  prefix  2C. 

Alt  dimcnsiuns  in  inches. 

TA3LE  7-33 

Chain  o.sd  Fitfi/rg  Dataiii,  Anchor  Joining  Links,  SHT 
(Portland  Chain  Manufacturing  Cuinau.iy) 


!:•  C  D  p  ( 


It 

C 

b 

D' 

20 

18-5/8 

2-3/16 

2-1/16 

4-3/ 

3-7/ 

1 

4-7/0 

4-7/16 

Stock  No. 


l.Ml  Fcdi-ral  .Stock  Nos.  to  have  preli.t  2C.. 
tAll  tiimensions  in  inchea. 

TABLE  7-34 

Choin  and  Fitting  Details,  Anchor  Joining  Links,  SET^ 
(E.V.  Comp  Steal  Works) 


F 

R 

6-1/2 

5-3/8 

4-7/16 

-‘.-1/8 

21-7/8 
20 '/H 

.  Federal 
Cham 

Slock  No 


rthnenaions* 


For  petniinvlble  tolerances,  maiking,  and  general  notes,  .see  table  7-)9. 
t’roof  and  hreck  test  of  anchor  joining  links  (SET)  for  indicated  chain  sit 
table  7-2d. 

At;  •  "  leral  Stock  Nos,  to  luve  prefix  2C. 

Ail  C  -aenslons  in  inche.a. 


1> 

n' 

n 

3-5/S 

. 

4-l/h 

1-1/1 

?i.Trn» 

av  for 

luio  .'s' 

F  K 


6-1/2 


2cV7-253 


I  .^1  *»»  a^*-  I 


TA9LE  7-35 

Chain  onj  Fitting  Details,  Type  F  BenJing  Shocicles* 


*',  ?.¥*“  2  Vs 


FcJeptl  Stock  No.^ 
4030- 


»'ttSout 

lugs 


64.vg62l  .  35-13/16  12-13/16  5-3/8 

610-96:1  .  31-3/16  11-5/16  1-15/16 

|236-S3i*3  .  26-13/16  9-9/16  <-3/l6 

-3/4  |236-H.V.’  236-3393  21-5/8  fi-7/8 

236-3391  236-3397  22-3/8  8 


236-3391  236-3397  22-3/8 
2  36-8390  236-3396  20- 1/16 
23V-3389  1236-3395  17-15, '!6 
292-3734  15-5/3 
527-S37.1  13-1/2 
292-3'33  l!-l/4 

.  3-15/16 

527-3372  ;--ll/l6 


9-9/16 

fi-7/8 

8 

7-1/4 

6-7/16 

5-11/16 

4-7/3 

4 

3-5/!  6 
2-7/16 


2-13' 16 


1/4 

1/4 

3/8 

15/ 

1/2 

1/1 

5/3 

1/8 


2-11/16 


2- 

1- 


1-1/4 
1-1/4 

1-1/8  11-9/16 
1-1/8  lC-3 
1  9  3 


livsilOr  loluianceci,  marxinj,  a:i.I  fjtnjral  notes,  see  taMe  7—19- 
mI  ;■>  .  i  V  No*.  t3  tii-/e  j'trlix  2C. 


13- 13/16 
16-3/3 

14- 1/3 
12-15/16 
11-3/4 
10-1/2 

9-3/8 

0-3/16 

7-1/16 


1,176,000 

921.310 

693,66'‘i 

587.-730 

492.l','0 

403.100 


230,000 


TABLE  7-3i 

C!i<iin  and  Fittinj  Djlails,  Ground  Rings 


527-031/ 

IS 

527-0317 
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14 

2 
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234-4"35 

12 

1-1/4 

231-4834 

10 

3/4 

209-7743 
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HI 
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4 
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m 

2 
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3  1/2 

4 
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527-8863 

1-1/8 

1-7/8 

1-1/2 
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7/3 
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1 

227-1  161 
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7/8 
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_ 
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9/16 
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EC-2  Typhoon  Survival  Mooring 
INSTALLATION  SCENARIO  OUTLINE 


1 . 0  INTRODUCTION 

1.1  Scope:  This  scenario  outlines  the  special  requirements 
for  the  fit-check  and  installation  of  the  EC-2  Typhoon  Survival 
mooring  at  Apra  Inner  Harbor.  It  is  supplemental  to  standard 
practices  and  PWC  Guam  selected  methods. 

1.2  Configuration:  The  general  configuration  of  the  mooring 
was  provided  in  reference  (a)  with  a  hardware  list  and  a  des¬ 
cription  of  installation  support  requirements. 

1.3  Ground  tjhain  Rigging:  The  on-bottom  layout  of  the  ground 
chain  array  is  in  process  of  finalization  by  CHESDIV/FPO-1. 

This  will  specify; 

a.  the  anchor  circle  rndivi; 

b.  the  orientation  of  the  ground  chain  legs  around 
the  anchor  circle, 

c.  the  separation  distances  between  the  tandem  and 
parallel  anchors  initially  and  after  setting  of  the 
anchors  and 

d.  the  "slack"  or  extra  links  to  be  left  in  the  ground 
chain  legs  after  marking  each  at  the  common  inter¬ 
section  at  the  central  sinker  location. 

2.0  PREAS5EMBLY  AND  ON-SITE  MOBILIZATION 

o  Stage  all  component  hardware  in  an  ar^'a  which  allows 
the  phy.sical  connection  of  each  componont .  La_h. 

component  should  be  thoi'oughly  :i  nr;T)ci;i  cd  Tor  fit  as' 
f uncL i on . 


o  Work  Platform  -  The  mooring  installation  will  require 
a  platform  suitable  to  handle  the  deck  loading  of 
anchors  and  chain.  A  crane  or  other  means  of  handling 
anchors  and  chain  will  be  required.  Ancillary  vessels 
for  barge  and  crane  movement  will  be  required. 

3 . 0  SURVEY 

o  Survey  markers  (buoys  with  sinkers)  must  be  placed  to 
accurately  establish  anchor  and  chain  locations.  Survey 
markers  must  be  located  using  known  datum  or  bench  marks 

4.0  ANCHOR  IKSTALL.\TION  AND  PULL  TEST 

o  Install  the  preassembled  anchors,  with  attached  chain, 
vit  L:.e  survey  points.  Installation  will  require  lifting 
the  anchor  from  a  platform  and  placing  it  in  proper 
(jr  itric.-iL  io;'.  cu  t  he  bot  l.o.a. 

o  E:’cl\  anc’nar  chain  must  be  liiid  on  the  bottom  from  the 
anch(.r  to>:arcls  the  marker  buoy  locating  tlic  center  of 
the  mooring. 

r 

o  A  horizontal  pull  of  200K  lbs  mutt  be  applied  to  each 
mooring  leg  pair,  or  a  pull  test  of  lOOK  lbs  per  leg 
may  bo  applied.  The  pull  test  may  be  accomplished 
u.sing  a  moored  barge  with  a  winch,  winch/beach  gear 
or  hydraulic  puller.  A  vessel  may  also  be  ur.ed  to 


o  After  the  pull  test,  each  chain  leg  will  be  marked 
(by  a  diver)  at  the  center  of  the  mooring.  Each 
chain  will  be  cut  on  the  surface  to  provide  a  speci¬ 
fied  number  of  extra  "slack"  links  beyond  the  center 
marked-link.  The  leg  is  then  lowered  to  the  bottom, 
and  connected  to  a  central  ground  ring. 

5.0  BUOY  INSTALLATION 

o  All  anchors  should  be  set,  all  anchor  chains  connected 
and  in  proper  location  on  the  bottom  and  all  riser 
chain  attached  to  the  ground  ring  prior  to  the  final 
connection  of  the  buoy.  The  buoy  should  be  checked 
for  transportation  damage  prior  to  installation. 

o  The  buoy  is  installed  by  placing  a  crane  wire  through 
th.'‘  center  pipe  n.Tcl  connect. 'tig  the  crttiK'  wire  to  tiio 
ri'-or  chain.  The  riser  chain  is  then  pulled  to  the 
surface,  up  through  the  buoy,  and  tlu;  final  asscithly 
of  hardw.are  completed  on  the  deck  of  the  buoy. 

o  Final  Inspection  -  The  mooring  should  he  inspected  by 
a  qualified  diving  team  to  confir.n  the  proper  placement 
of  all  components  and  to  provide  "as-built"  information 
for  final  documentation. 
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INSTALLATION  GUIDELINES 
FOR 

EC-2  TYPHOON  SURVIVAL  MOORING 
(CHESDIV/FPO-l,  1%  March  I98O) 


1.0  INTRODUCTION 

These  guidelines  outline  an  insttillation  scheme  which  will  meet  the 
configuration  and  functional  requirements  of  the  EC-2  Typhoon  Survival  Mooring; 
and  it  can  reduce  the  amount  of  underwater  inspection  and  hook-up  requiring 
diver  support. 

This  Guideline  supplements  the  fol levying  information  provided  by  FPO-1 
previously : 

(a)  Sinker  Design  Sketch,  Quality  Control  Requirements  and 
Installation  Scenario  Outline  (CHESNAVFACENGCOM  Itr, 

FP0-lED6:bw  Ser  11000  of  28  Feb  I98O) 

(b)  Procurement  and  Installation  Information  (CHlSNAVFACEMCCOM 
Itr,  FPO-1 E:bw  Ser  11000  of  17  Jan  I98O) 

(c)  Firm  Hardware  List  for  Modified  Class  CC  Mooring 
(CHESIIAVFACEMGCOM  V/ashIngton  DC  l6l6l5Z  Jan  80) 

2.0  MOOR  I  MG  SITE 

The  site  of  the  mooring  is  APRA  Inner  Harbor  approximately  500  feet 
west  of  sites  25N/25S  as  shown  in  SKC  3IO8O.  The  site  location  may  be  changed 
somewhat  as  a  result  of  the  CEL  Soft-Soil  anchor  testing  at  the  harbor  in  March 

3.0  DESCRIPTION  OF  MOORING 

The  mooring  consists  of  three  equi-spaced  ground  legs  with  two  2.25  inch 
chains  per  leg  as  shown  in  SKC  3980.  Each  chain  carries  two  anchors  in  tandem 
in  order  to  develop  the  holding  power  in  soft  soil  that  is  necessary  to  match 
the  v/orking  strength  of  the  2.25  inch  chain.  The  combined  weight  of  each  pair 


KMCLOSURE  (1) 


of  tandem  anchors  is  25  KIPS.  Each  set  of  chains  is  connected  to  a  spider 
plate  and  each  of  the  three  ground  leg  spider  plates  connects  to  the  ground 
ring  at  the  15  KIP  central  sinker  as  shown  in  SKC  3II8O.  A  3-5  Inch  riser 
chain  connects  the  ground  ring  and  the  peg-top  buoy. 

4.0  SURVEY  AND  MARKERS 

Survey  markers  must  be  placed  at  the  mooring  site  using  established 
datum  locations.  Survey  markers  can  be  constructed  using  plastic  pipe  floats 
(20*  X  2"  diameter)  and  a  sinker  v/elght  with  an  appropriate  length  of  line. 

The  site  markers  can  be  placed  using  transits  and  to  establish  bench  marks  on 
shore.  A  small  boat  can  be  used  to  place  markers  after  being  directed,  via 
radio,  to  the  proper  location  by  the  transit  surveyors.  Site  markers  should 
be  placed  tc  within  a  relative  accuracy  of  +  5  feet  of  each  other;  and  the 
center  of  the  mooring  should  be  located  per  PV.'C  requirements. 

Survey  markers  will  be  required  at  the  following  locations  minimum: 

0  center  of  the  mooring  (l) 
o  each  outboard  anchor  location  (6) 

o  each  leg  at  342'  -  8”  radius  from  the  mooring  center  (6) 

Survey  locations  may  also  be  required  to  locate  construction  platform 
mooring  anchors,  to  establish  range  markers  for  pulling  vessels  and  to  locate 
special  markers  to  aid  assembly. 

An  as-built  survey  is  recommended  to  document  the  final  locations  of 
the  anchors  and  mooring  buoy. 

Sketches  SKC  3950  and  SKC  3IC8O  provide  a  project  site  plan  and  plan  view 
of  the  mooring. 


5.0  ANCHOR  INSTALLATION  AND  PULL  TEST 


The  installation  of  each  anchor  pair  and  the  associated  anchor  chain 
can  be  accomplished  using  the  following  proposed  method: 

5.1  Each  anchor  leg  is  assembled  on  to  the  work  platform  in  a 
manner  which  allows  the  chain  to  run  free  during  placement. 

The  inboard  anchor  of  each  leg  must  be  placed  on  the  side 
of  the  barge  in  order  to  allow  the  outboard  anchor  to  reach 
the  bottom  with  US'  of  chain  between  the  anchors. 

5.2  The  outboard  anchor  is  placed  on  bottom  approximately  50' 
outside  of  the  final  anchor  position.  The  50'  distance 
will  be  used  to  allow  the  anchor  to  set  during  pull  tests. 

The  inboard  anchor  is  then  placed.  The  proper  location  to 
place  and  align  each  anchor  can  be  determined  by  survey 
locations.  Place  anchors'  fluke  down,  with  the  chain  between 
anchors  straightened  out,  before  storting  to  drag  and  bury 
anchors . 

5.3  Each  anchor  leg  may  be  pull  tested  individually  to  100K  lbs 
tension,  or  after  placement  of  the  adjoining  leg,  the  two 
legs  may  be  pull  tested  to  200K  lbs  tension. 

5.^  It  is  important  that  each  anchor  leg  be  pull  tested  with  the 
tension  applied  along  the  exact  line  of  the  anchor  leg.  The 
pulling  barge  or  pulling  craft  must  be  able  to  maintain  an 
accurate  in-line  position  during  the  pull  test.  Survey  markers 
and/or  range  markers  may  be  required  to  assist  in  maintaining 
position.  The  drag  line,  or  chain  used  for  sotting  and  load 


e 

testing  the  anchors  may  require  weighting  to  enable  the 
anchors  to  bury,  and  to  avoid  pull-out  of  the  lead  anchor 
due  to  up-angle  on  the  shank. 

5.6  The  anchors  must  be  set  by  dragging  in  tandem  for  at  least 
50',  and  until  their  radial  distance  from  the  center  of  the 
mooring  is  no  less  than  shown  on  SKC  3980. 

5.7  if  the  anchors  do  not  meet  the  load-test  requirement,  they 
must  be  re-set  in  undisturbed  soil.  This  can  be  done  by 
re-orienting  the  entire  array  of  ground  legs  by  10*^;  or  the 
tinchors  can  be  set  at  a  greater  radial  distance  along  the 
original  angular  orientation  by  at  least  60  feet  and  addi¬ 
tional  chain  vn  1 1  need  to  be  added  to  reach  the  center  of 
the  mooring  and  provide  the  15'  (nominal)  excess  chain 
length  for  fit-up. 

6.0  MEAS'JRc.MSNT  OF  CHAIN  LEGS 

In  order  to  attain  the  design  load  capacity  and  load  sharing  capability 
of  each  anchor  leg,  the  anchor  chain  must  be  measured  and  custom  fitted  after 
the  anchor  pull  test.  It  is  suggested  that  this  task  be  accomplished  by 
placing  the  anchor  chain  on  the  bottom  (under  tension)  in  a  straight  line 
between  the  survey  marker  locating  the  pre-established  3^*2'  -8"  anchor  radius 
location  and  past  the  center  of  the  mooring.  Measure  along  the  chain  from 
the  center  buoy  survey  marker,  a  total  of  15'  and  mark  the  chain.  Lift  the 
chain  to  the  surface  and  remove  the  excess  chain  extending  past  the  mark. 

Each  of  the  six  chain  legs  must  be  measured  and  cut  in  a  similar  manner. 


<1 


7.0  ASSEMBLY  OF  MOOR  I  MG  LEGS 


With  the  completion  of  the  pull  test  and  the  accurate  measurement  of 
each  chain  leg,  the  mooring  legs  are  ready  for  final  assembly.  The  joining 
of  the  individual  legs  can  be  completed  on  the  surface  using  a  floating  crane. 
The  following  ^irocedure  is  proposed  for  consideration: 

7.1  Attach  a  lift  line  to  each  of  two  adjacent  pairs  of  chains 

and  pay  out  lift  line  as  the  crane  barge  is  moved  to  a  location 
midway  between  the  anchors  of  the  chain  legs  involved.  This 
provides  sufficient  slack  chain  so  that  each  pair  of  chains 
can  be  hoisted  onto  the  deck  of  the  barge  and  secured. 

7.2  Attach  the  chains  of  leg  "A"  to  one  spider  plate  and  the  chains 
of  leg  "B"  to  another.  Check  to  assure  that  the  chains  of  each 
leg-pair  are  not  entwined  and  that  legs  "A"  and  "B"  are  not 
twisted  or  entwined. 

7.3  Orient  the  sinker  on  the  barge  and  connect  the  two  spider  plates, 
and  the  sinker  to  the  ground  ring  so  that  the  sinker  can  be 
lowered  to  the  bottom  later  without  tangling  the  legs. 

1  .k  Rig  a  lift  line  to  the  two  chains  of  leg  "C”  and  tow  and/or  kedge 
the  crane  barge  toward  the  mooring  center  with  the  sinker  and 
attached  legs  "A"  and  "B"  fast  on  deck.  When  the  barge  is  at  or 
near  the  center  marker  of  the  mooring  the  two  chains  of  leg  "C" 
can  be  raised  to  the  barge  deck  with  a  lift  approximately 
5  tons. 

7.5  The  t\-io  chains  of  leg  "C"  are  fitted  to  a  spider  plate  as  were  legs 
"A"  and  "B".  The  "C”  spider  is  then  attached  to  the  ground  ring. 


7.6  The  3i"  riser  chain  is  rigged  through  the  buoy  and  is 


connected  to  the  ground  ring.  The  buoy  is  then  over  boarded 
with  the  riser  chain  lower  end  attached  to  the  ground  ring  at 
the  sinker.  The  ground  chain  array  is  lifted  by  the  crane, 
over  board,  and  lowered  so  as  to  place  the  sinker  at  the  center 
of  the  mooring. 

7.7  The  mooring  Is  then  Inspected  to  insure  that  the: 

(a)  Sinker  is  not  on  top  of  any  of  the  ground  chains, 

(b)  Riser  chain  and  the  three  spiders  v/i  th  their  pairs 
of  ground  chains  are  not  tangled  at  the  ground  ring 
and  are  oriented  properly  with  respect  to  the  anchors. 

7.8  The  mooring  installation  may  be  functionally  tested  by  pulling 


on  the  end  ring  of  the  buoy  with  a  tug  In  6  equally  spaced 
directions  with  at  least  50  KIPS  bol lard  pul  1 . 
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.  peF  a  Tf'.niCATES  that  t>2.7^  DOLLARS  TRANSMITTED  TO  PftC  GUAM  COVERS 
CLLO„I.\-G  CLASS  CC  vnQRif^iG  TASKS! 

A,  ,.'01  OF  CO'‘PO'.'ENTS 

M,  A'.'CHOR  STAHILI7EP  FAhcICaTION 

C,  SUl.'VtY  A.jn  E-<G  SUPPORT 

0.  ASSP'-'BLY  AND  Tka\SpORT  OF  COMPONENTS  TO  SITE 
r.  ■••.OGRIf'G  E»-*PLACtv£fjT 

iOmONAL  F'Incs  of  103.sk  dollars  RECJUESTEU  FOR  ANCHOR  SETTING  AND 
■uLL  TEST  HAVE  MOT  BEEN  lOEwTlFIEO  AND  ARE  NOT  IHtlEOlATELT  AVAILABLE. 


FOS  P'-'C  GUA>- :  REO  PPUCEED  ^.ITh  CJPRFMTLY  FUNDED  TASKS  OF  PARA 
,-lE  AcOvE.  RENUIREU  VOORIN&  COMPLETION  REGAINS  DEC  1960. 


FOR  CHF.sniV:  IN  VIEW  OF  RESTRICTED  FUNDING,  REO  REVIEW  ANCHOR  "  “• 
.TTInP  a  jP  poll  TEST  RERUIHEmEUTS  OF  moORInG  DESIGN.  ANALYSIS  L 
SIRED  f'LT  7  NOV,  _ 


IPT  pefS  b  AfJD  C,  FURTHER  FUNDING  WITHHELD  PENDING  COMPLETION  OF  '  f- 
f^ESniV  ANALYSIS.'  /  f 
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CHESNAVFACENGCOn  UASHINCTON  DC 


PUC  GUAn 

'  INFO  PACNAVFACENGCOn  PEARL  HARBOR  HI 

UNCLAS  //N11153// 

SUBJ:  nODIFIED  CLASS  CC  OOORING’ 

A.  COHNAVELEXSYSCOn  SMSIM^Z  OCT  fiO 

B.  PUC  GUAM  50a01bZ  OCT  SO 

C.  FONECON  BTUN  HR.  T.  O’BOYLE  CCHESDIVI  AND  HR.  E.  SAN  NICOLAS 
{PUC  GUAH)  ON  5  NOV  60 

1.  AS  REQUESTED  BY  REF  A  AND  B.  THE  FOLLOWING  ANALYSIS  OF  THE  SETT¬ 
ING  AND  PULL  TEST  REflUIREJIENTS  OF  THE  ttOORING  DESIGN  IS  FORWARDED. 

5.  The  UNAVAILABILITY  OF  FUNDS  TO  CONDUCT  THE  100.000  LB  PULL  TEST 
ON  THE  SIX  TUO-ANCHOR  LEGS  PLACES  INCRE  SED  lOPORTANCC  ON  CORRECT 
ANCHOR  FLUKE  EOPLACEOENt.  WHERE  POSSIBLE.  DIVERS  HUST  ENSURE  AND 
DOCUHENT  UITH  PHOTOGRAPHS  THAT  THE  FLUKES  ARE  READY  TO  EOBED-  ALSO 
OF  INCREASED  IHPORTANCE  IS  THE  NEED  TO  HAVE  ALL  CHAIN  PAIRS  -^TRAIGHT . 

TIGTH-.  AND  HEET  AT  THE  SPIDER  PLATE  UITH  NO  SLACK  IN ’THE  CHAIN.* 

V/ 

3.  DURING  REF  Ci  THE  INSTALLATION  PROCEDURE  SUnUARIZED  UAS  UNDER¬ 


STOOD  TO  BE: 


THOHAS  J.  O'BOYLE.  FP0-1ED7  COPY  TO:  FPO-1 • . . FPO-IE^. • • OT • • • 
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A.  THE  SINKER,  RISER  AND  BUOY  WOULD  BE  INSTALLED  AT  THE 
j CENTER  MARKER  BUOY  i  ffRST. 

I  B.  THE  LONGER  OF  THE  TWO  CHAINS,  IN  EACH  OF  THE  THREE  CHAIN 

I 

PAIRS,  WOULD  THEN  BE  INSTALLED  ANCHOR  LAST-  THIS  WOULD  BE  DONE  BY 
LETTING  OUT  CHAIN  UNDER  TENSION  AS  THE  BARGE  MOVES  OUTWARD  TOWARD  THE 
! ANCHOR  INSTALLATION  MARKER  BUOY.  THE  INBOARD  ANCHOR  WOULD  BE  LOWERED 

: USING  THE  CRANE.  THE  TUG  WOULD  APPLY  A  PULL  TO  THE  BARGE/CHAIN  TO 

! 

STRAIGHTEN  AND  TIGHTEN  THE  CHAIN.  THE  OUTBOARD  ANCHOR  WOULD  THEN  BE 

1 

LOWERED  WITH  THE  WINCH. 

C.  AFTER  ALL  THREE  LONGER  CHAINS  ARE  IMPLANTED,  THE  THREE 
•SHORTER  CHAINS  WOULD  BE  IMPLANTED  USING  THE  SAME  PROCEDURE. 

;  D.  AFTER  ALL  SIX  CHAINS  ARE  IMPLANTED,  THE  ANCHORS  WO'ILD 

BE  LEFT  ALONE  FOR  2^  HOURS- 

E.  THE  inO  TON  CRANE  BARGE  WOULD  THEN  BE  BROUGHT  TO  THE 
CENTER  AND  PICK  UP  THE  BUOY/RISER/SINKER.  THIS  WOULD  CREATE  A 
: HORIZONTAL  FORCE  AT  THE  ANCHORS  THAT  WOULD  START  TQ^EMBED  THEM • 
j  M.  THIS  PROCEDURE  SHALL  BE  EOLLOWED,  WITH  THESE  ADDITIONS,  TO 
! SATISFY  THE  MINIMUM  INSTALLATION  QUALITY  ASSURANCE  REQUIREMENTS: 
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A'-’- -'EnPHASIS 

SHALL  BE  PLACED  ON  ANCHOR  FLUKE 

ORIENTATION 

AND 

i 

ASSURANCE'  THE  CHAIN  IS  STRAIGHT  AND  TIGHT  FROH  THE 

GROUND  RING 

TO  THE  OUTBOARD  ANCHOR  PRIOR  TO  LIFTING  THE  GROUND  RING- 

I 

i  8-  AFTER  STEP  3.D  ABOVE  i  DIVERS  SHALL  ENSURE  AND  DOCUNENT 

I 

iUITH  PHOTOGRAPHS.  UHER?!  POSSIBLE.  THE  ANCHOR  FLUKE  ORIENTATION  IS 
PROPER- 


'  C-  AFTER  STEP  3.E  ABOVE.  DIVERS  DILL  ENSURE  AND  DOCUHENT 

UITH  PHOTOGRAPHS.  UHERE  POSSIBLE.  ANY  EriBEDflENT  OF  THE  ANCHORS.  AND 
THAT  NONE  OF  THE  ANCHORS  PULLED  OUT  OR  TURNED  OVER- 

5-  IT  IS  REQUESTED  PUC  GUAH  FORWARD  ANY  ESTIHATED  COST  INCREASE  OVER 


THE  $b2.7K  ALREADY  FUNDED  TO  DO  THE  INSTALLATION  BY  THIS  PROCEDURE- 


